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1020030010415 #^ <H*}: 2003/4/28 

[AH US] ^SSAH 

[3bi?sj . mm 

[gi^l] 0013 
[HlSSiXU 2003.02.19 
[^X-IIH^^H] C04B 

[g*ssi ssi ^\ sssi s oi chi °ima mss si@ 

em 

[ = S2J gggg] Method for coating surface of inorganic powder and 

coated inorganic powder manufactured using the same 

[SS!ei3H] 1-1998-104271-3 

[□aiei] 

[CH£ieJ3H] 9-1998-000334-6 

[51?ISf^SS] 2003-003435-0 
[CHBiei] 

[ CH Bl °J 3 H ] 9-1 999-000227-4 

2003-003436-7 

[STSaJ] 

SS5]|] CHOI Jae Young 

701011-1812915 
442-739 

4=€!ai ssk? see ssohs^siBAiouim 

155§ 802 S 
[^] KR 

S^S^I] LEE, Jong Heun 

[?^§^aS] 651027-1110710 
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1020030010415 S!»: 2003/4/28 

[?SaS] 427-800 

[^^j nmM m%tm 6&x\ ^m&J\om^. 501 § 1106 

[^3] KR 

[&S£| S^SJI] HONG.Seong Hyeon 

r^&l^&ls] 660120-1452435 

[?SSS] 138-802 

[^^1 AHS^^AI $W=? J\^m 95-1 ^MOH&e 102^ 701 

1^1 KR 
[£AF§^] g:? 

«|423E°I ^S0j| °Jf1 §i , ^djg *||60£°l 
0)1 #§!£!A^ S STUCK CH£|o| 

OISH (oj) CH£|oi 

(21) 

Plgf^S] 20 e 29,000 2! 

[MSSS] 12 £ 12,000 S 

0 21 0 €1 

[£JAtS^?S] 18 » 685,000 a 

rm^^Mi i 726,ooo a 

[§¥AHW] 1. fief A]- SA)|AH(£3)_1S 
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1020030010415 ^7}: 2003/4/28 

£ (b) Jf7l #, ^71 -§-«fl^ ^# -g-ofl ^ ^-71 o>^ 5}- 

^r^l-S. ^-7) ^-71 jl^^: iS^Rr #7fl* S^Rr ^7l 3.^ 

^«T^Cf. °] w o V ^°fl ^ ^>5}-# ^-71 £r^& 

(clustering)^ &tt4. nH*H , ^ ^Bj-^- a>s)-# ^ 

og^ # oi-g-^c^ uj*a MLCC^ 9? ^ Sl^ 

£ 4 
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1020030010415 #^ Q*}- 2003/4/28 

^-71 3^3^ ^ °H *H^€ -¥-7l<a ^{Method for coating 

surface of inorganic powder and coated inorganic powder manufactured using the same} 

£ l£- Ni-MLCC ^12: HS.^ H^ofl BaTi0 3 ^ -B-#*fl#(100)4 Ni 

^ €^ 3fl€(200)-g- 5.^3 o.s S^ltb ^^^ojcf. 

£ 3£r 5. 29] ^EflS] S^^ofl S^H E)E^ ^a^S Ni -g^Vo] 

SEM A>^o]t].. 

£ 4^r <a Bfl°<Hl ttr-E ^ ^>2f#5. iStg£ ^71 a^^-g- 

£• 5tt £ ^ofl 4^ ^Hl 1«IM *\}2i$. Ni 7l$o.S ^ 19#*& 

%^ ElEf^- ^<4s}-#(titanium hydroxide)^. SfJ^l Ni SEM 

£ 6-^ #7l °J= 19f^%2] ElE}^- ^<45^#S 3^ Ni ^-^-i- ^7l^ofl^ 300 

°C°1H «a^Bl^-o.S.^ Ti0 2 ^ 3L^& Ni SEM ^ojcf. 
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1020030010415 %;% <H*}: 2003/4/28 

<7> M. JjL 7 j ja^^ ^ ojofl ^ 

7} 3.^^ % ojofl ^ofl ^ ^o)4. 

< 8 > Aflsj.nl 3.^1^(01^, MLCCCMulti Layer Ceramic Capacitor)^ 

HL^ ^ -^O.S Ol-c^xl «VnJ- ^ A>olofl BaTi 0 3 «Vu| o^^o] 

€ €-^7}- 4^7H 5Jo]cf. MLCC^ ^ «-3i)s €■ -§-%= 

* £* 9X7) nfl^ofl ^ o]^X] 7 ] 7 ) - ^ ^7>7l7lofl ^ A>-g-^J7 ol 

<9> ^efl^E^ # 7 j ^ ^d^fAS A}-§-£^ Ag-Pd ^-8: ^7l ^ 

91*)?} ^ ^12: SiH7l- o!7r£Hr &$o] olojcf. trf^ 1990\lrfl MLCC^ 7^ 

* ^71 Ag-Pd Ni ^O.^. ^^Sl^iL, Ni ^^2] ^V5)-l- « 0 V^§>7l ^Sfl 

«r^^ £-^7HH Ni-MLCC 7l#ol ^^s)^^ 

<io> £ l^r Ni-MLCC *]) 3, HS^li H#ofl 3^3^ BaXi o 3 «.nv ^.^^^ (100)2 j. Ni 

^ sfl €(200)* 5LA)^V igTg^olcf . 

<n> 5L 1* ^-S^H Ni-MLCC^] o] ^ n s ^)A f ^ ^ ^ > PET ^ #J q. 

^ 7l*fl(*l 51X1)^ BaTi0s y-^v ^-AVofl o. s ^^c^ BaTi03 c.^^a (100)o1 ^ 
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1020030010415 #^ ^7}: 2003/4/28 

^^4. BaTi0 3 -g- D a v -fr^lf^Ml a o v ^^l Ni £- n a v 

^^r 4^7fl^ Ni 3fl^(200)ol ^^^cf. ^ 

BaTi0 3 ^ -fr^lfKlOO) *m ^ ^ Ni ^ *fl€(200) ^ *3-g- #4*} 

^o} BaTi0 3 ^-^ -fr #31 #(100) ^ Ni ^-^ 3flii(200H 
^H^i, 7i^2Ki(300)# # 7 } 3§^l7> 7^£^, o] ^#^7> i^sm, BaTi0 3 
^ -fr^l^(lOO) ^ Ni -g-^ 3fl^(200)^l ^4 BaTi0 3 5.^3M<H 

^ Ni 5.^31 #^-# 3fl^o.^ Ni-MLCC ^12:7}- ^sjcf. 

<12> ^ ^-^ol #^S]7l ^ Ni ^ 3Xfl^(200)^r -ft-71 t>l 

(organic vehicle)* 5L^-*>Jl SH*! Ni grlke] tiling *]-7l nfl^-ofl f 

Ni ^-1" #^-# 3flE}(200)£- BaTi0 3 ^-t -ft- #31 #(100 HI wl*fl ^o] ^ 

<is> S^r, Ni ^-^^ ^-grJE^r ^ 600t>lJI, BaTi0 3 -g:^ °-} 1250 ~ 

1300°C^1, Ni &lk-& ^ 400 - 500°C^l ^oflA-j £-33°] ^^o] Gjo^l X\ 
n <£*H, BaTi0 3 2* 1100°C ^aj-o) ^-^^^.S. ^i-M 

^^M, ^"71 x\%-n}7\ ^TiH ufl, ^= 400 - 500°C^ ^r^H Ni ^ #^-# 3jfl 
11(200)2} Ni -g- 1 ^ ^7-] ^£)7l Al^l-^nl, BaTi0 3 ^ -R-#3l#(100)^l BaTi0 3 £ 
^ #7} ^SL ^3HH ^3 ^s]^l 

<w> o}<% ^o. BaTi0 3 -g-^ -fi-#31#(100)s]- Ni ^ #^-# ^€(200)^ ^^r<>l 

^-§-3 ^fl^l ^^l 7^>£)71M- Ni #^#^ BaTi0 3 -fr#3l#^ #7_V ^ 

(delaminationH ^cHM-b ^^t}- ^-*H#°1 ^^t!:^. 
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1020030010415 #^ «J*>: 2003/4/28 

^o] ^H^H ^3.*] Ni 3fl^(200)^l 

Ni -g-lM- A>o]^ ^ofl BaTi0 3 StM^H Ni ^ 4^1(200)21 

3 Ni db^oi ^7i) <iHM-*l Qsm- Ni S-'M 

<16> 4 = Sfl^^AS^b ^ S^SM ^ 7 flAl^s.7> BaTi0 3 ^ 

7flAl^ r £o 1 l ^ ia^ Ni -g-lM- °l-§-«H Ni «.^v 3^ 5fl€(200)^r 

^^^S^'Ni ^ 4^(200)^1 #^1^ « 0 >*M oicf. Ni ^ 

°11 S^s)^ ^ ^V5(-#SA^ M g0, Si0 2) Ti0 2 , BaTi0 3) flS^-M-^ # ^ 5fl 

4. ^ ^ ^-g-^ iE^r s.^ US 6,268,054^^1 7}^ % 

<17> ^-g-sfl^ iS^^g: ^ ^fe g*«fl^ W# ^ Ni Sr^-fi- S#«Hf 

Ni ^1S^ « 0 ^o|4. ZLBlM- o] h o >^^ ^0. , Ni ^ 0>u| 

2} l;^-SLsl-7fl Ni ^ <lVSH§-<>1 ^ ^ £] 7 1 nfl^l *fli^ ^H] 7> ^SfclL, 

<i 8 > 3.^^ ja^ 7fl^Li- #oil -g-sfl^ Ni ^<y*H -g-^MHH 

^ ^-S-* AsL^ #e)/3W3°_5. Ni X^l 2fM 71^ «j-^o]cf. 
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1020030010415 #^ 2003/4/28 

^ -"M^l Ni ^ 54-^, SE^} cfl^S 

■S3€ Ni -g-ihg: £71 -g-ol^H 3*flaMi=h 
<19> £ 2^ ^-71 ^efls] S^^ofl 4^ e]b)-^- *>Sj-§-5. iEHf^ Ni *fl2: 

<20> £ 2 » Ni -§-ofl ^ Ni ^eKD^r TiCl 4 ^-g-^ £ 

NH 4 0H ^-§-^4 ^ iiaV^cf. T1CI4 ^ *}7] tiV-§-^ l<a] AV_^ 7 ) tiV-g-^ o)^>^ 

49^ € ^7l<2f HV-g-SH ^V^#(B]E^^ ^ol£L^A>ol = ) Ti(0H) x S 3 

<2l> [av-g-^i 1] 

NH4OH -> NH 4 + + OH" 
<22> o] E]Ef^- ^Vs}-#^ Ni ^^(3)^4. £)EHf ^3j-#3. 

51^ Ni o]o]a] 0^0. ol-g.^ ^1^(5)€^-. « 43 *f| 

T^ul, S^Sl ElEf^- ^Sj-# Ti(0H) X ^ ^7l» ^A]7lS. ^4? 

7l ^tb ?H4. <>H>H, Ni £^(7)^cf. ^S7> ^-SS)^, #7l Ni £ 

^-o. xj-^ ^-^7l^oflA^| qt 400 _ 500°C^) £rJE<>lM 1*1 S) (9)€l=h °] l^ej^^ofl 
A 1 , E^E^ ^#(Ti02)5- , ^#5. a^ol 

Ni ^1^7> ^^Cf. 
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1020030010415 %:^ QA- 2003/4/28 

<24> (l) Ni -g-^sM $X^. °1tt Ni -g^ 

^Hl 7> 4-E- Ni S^^oHl 

#^ ^7lfif ^5. ^^SH Ti-O-Ti ^^5]7l afl-g-ojcK 

<25> (2) E^E]-^- Al^-l- <ajJjL^ Ni €^fl*Hir ?A°} °W£} Ni 

2] a>o]ch] #eiiE^ (cluster ing)£)^ Ni S.^} ^Eflg. ^fl^ 

Ni s^oi] sa-s- ^ stm. 

^ Al^oVofl ^A>7l7> TiCl 4 ^ «1^V^ Al^^ofl cf^o] ^ 

W ^r£r# >«^*>7l ^€-o]rf. o] ^ o. ( ^EHf ^AV^ # ^l"^ o^tL^ 

Ni -g-'l^f ^ S^<>1| ^^^)7l *M] ^ npfl( W ater medium)^HH <?}^2|-£H 

<27> £ 3 £- £ 2 ^ #Efl^ iS^ofl ElE}-^- ^AVSj-^-S. =ng;g Ni 

SEM A>^lo]cf. 3^- ^7^2] Ni Afo]^] E)EBf ^A>2)- 

# -§-^^l7> olOo^ ? Ni o^w.^ <y.a«.ol E]EHf ^Sl-#S 3 

<28> MLCC^ ^1S<H1 S^^i, #71 #-^J S^^ofl <^*H Ni -g-^ 
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1020030010415 #<N ^7}: 2003/4/28 

<29> (1) ±^X\ Ni §ol^ ^o] f^^tf. o)±r -§-^ Ni °l-g-*H 

Ni #^-8: £^ SJE7> ^7>*>J1 ) o]o\) 4^ Ni 

<30> (2) ^-^lf^ ^7} ^7>tVc|-. ol^ s^sl Ni -g-H:^ 1^ 

^ol ^r£.^^7> BaTi0 3 -B-^^l^ 1^£r5.^$H %&7) 

ttfl-g-^Hl, ZL Ni ^Vs^S. 3*83*1 Ni S^^l ^ 

<31> o] ufl^-ofl ^2fl^ ^-^ i2^«H Ni ^JsL #^-f^g- ^^*>^ 

MLCC^ %-^°) x\*\Z}JL Hr^°) #7>*Vcf. 

<32> i4^i, -§-^*ll» *§^W ®zl ^ tt^S- 5^*»fl ^€ Ni -g-iM: ^is^- 

^ 5d^r ^7l 7fl^ MLCC 'A -f #-S.*>4. £E*> 

<33> nJ-EM, a. ol=J7^ ^ 71^^ Jif^l^ S ^ ^-71 -g-^ -g-^ol ^ 

*>*1 SE^r S^7fl7> ^7l £-^cq Afol^^ #e^E^S|^ o};*} JjL 7 | .g^Vo] 

<34> ^. 0]=-^ ^ ^a. ^-^S] ^rjl 
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1020030010415 #^ 2003/4/28 

<36> ( a ) oj- # -g-^fl^ #<*r<33 -g-°J] ^ <^ -g-^# *ll^Rr #4 

• Hi 

<37> (b) ^71 ^ #, ^"71 -g-*fl^ -g-oj] ^ # 7 j 0>n] gj-^ 

^-71 ^7) 5.t£-§- iS^Kr ^l* 5Lf-*Kr ^71 ^<Z\ « 0 >^ 

<38> £ «V^o^ oj ^oflofl 4= 51^*^ -*7l (b) #7^2} #7l JjL 7 ] £ S 

$ ^r^7l ^<HH ^ 300 ~ 500 °C£) £%£>IM ^^e)*H #7l 

<39> A o V 7l cf= CfS. Efl^, 

<40> =4* AV5}. # =ng C_ S ^7l ^-feH, 

<4i> #71 ^71 7>Ai#^ei a-is. -§-^3*1 <&±t ^-Bfls =-^3 o.s. ^tsKtl, SE 

* ^71 ^ A>S}-# #71 ^7l X^oll^ ^^*V ^1^1 ^ 

^ ^ #7] ^-71 AH ofl #3^3*8 (clustering)*^ 91*) QSr ^-2-3. 

*r^r ^-71 ^Kg- ^R*Vcf. M*H>H «-7l ^^o]^ ^ ^ a>^. 

^°1 A o V 7l£lcHo> *VC}. 
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1020030010415 ^7}: 2003/4/28 

<42> o]^ t ^ofl rcj-=. °-7l 3.^ ^ ojofl 

71 tflSH #xfl*l 

<43> £. 4^ 4} Vj\<#6\} ^V5)-#S. 3^ ^71 ^2: a]- ^ 

Iks) 3.^^ ^ °H1 2l*H *flS€ 3^3 ^71 ^-^Hl cfl^H 4M1*1 ^1*4. 

<44> (1) « 7 ] ;fe(l) 

^ "JlHl ^^51^ ^71 ^-^o. o & V # oll ^S^S] ^-EflS A}^-^ ^ £ 

Jl, ^"71 ^ H A>^-€ 5a^. Aj-7] ^-71 ^-tiJ^l ^3*1 

Ni, Cu, Pd, ^ Ag ol^H^l 5<*IH ^ JEfe Ti0 2 , Zr0 2 , 

TiZr0 4 , A1 2 0 3 , Si0 2 , Y 2 0 3 , MgO, Mn 3 0 4 , Mn0 2 , NiO, ZnO 3l 

<46> (2) 3^ -^-71 ^1S(3) 

<47> ^-71 -g-^o} <£ # ^£^(1)^ O a V # -g-^Aj ^cgo} c£ # ^.ofl ( ^ ^ o> 

^ -§-^^1- ^ m^^Cf. Al^^flofl ^fl*}^ #^ ^71 

<T 5a^. -§-«fl^ *M Ul-g-^ 2<^1 ^1^1-^ S^l^ <L>-^7l UV-g-ofl o)^-> 
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1020030010415 



#^ 2003/4/28 



<48> [oV-g-^ 2] 



o>nl ^-^-1- + H 2 0 



o>nl 3^#-H + + OH" 



<49> 



°1 ^ ^VsH-^r ^-7) -gr^ a^ofl 4] ^ <H S^(3)^^. 



*>^, -S-^S. A}-g-*H- ^-f oil ^^^-^21 JE^ofl 9] ^-§- 

£^^cHMi a ^ ^-71 £^ -g-^-tr ^^1^ ^ ^Cf. ojE^V ^ 
^«1H ^>-§-€ T ^-W* ^^l^i 17} tflX| 57>^ <£ 

§ HL^ ZL -H-^l^I 5|o]t^ ^S)^l $>o.uf, ^-^^o] ofl S ^i=. CI ^ 

*1 C7^ ^-W, C6 wj-^ £tf 3^-§-, C4 ifl*l C7^ 

^ S.ic-§: 2f^-|r (a li eye lie mono-ol compounds), C3 ifl*] C7$\ S-h^^ 
^^(heterocyclic mono-ol compounds), C2 ifl^l C7^1 sHJ-#, C2 

£^ ^ V ^<H1 5U*H>H , -§- OJ }^ PH7> ^7>^-<Hl ^ ° s v # ^<g<L3.^ 
€ ^^4. €33-2-5. ^ ^^(homogeneous 

nucleation)4 1;^-^ ^ ^ ^ (heterogeneous nucleat ionHl iHVr^r. pH ^7>7> 

^ ^ -g-^^oDAi s^^si «)^^oi <^ 
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1020030010415 %^ 2003/4/28 

<52> tiVig, pH ^7\7\ o)^-o] 7]^ ^^-ofl^ 1-^"^ ^Oiq-^cfl, o] 7$ 

-f s^*>ji^> *m -?-7i «q^^oi 4^1, 

S^*!^*} -g-^ ^ &^ofl ^^S)7fl H^], ^ *^*IM 

^ #7] 2°\] H><4 &o] «.AVnfl/-g-nHS>f ^ ^ 

^ #^ ^-<$7} ^AV 7 1(0H-)1- ^Al^Cf. ttj-E^-Ai, -g-ojj 

3 pH7> *H*1 f7}Sl£S 1-^-^ ^^^-i- -f-^H S^7«7> ^-71 ^ <g*> S^ofl^ 

<53> ^"IM A >-§-€ ^ sBH^^ o>a](RNH 2 ), 2*> o}^(R 2 NH) 

3*> ^(R 3 N)^ q<>K! ^^-o) ^o^o], ffi *V 

n-ill^J, iso-BS^o}^, n-^-€°l- n J, sec--¥-^o>^l, iso-^^} 1 ?! , tert-^o} 

BH^^tq6>ol f ^AHl^^c]o>ol ; o\^ t n^o}^, cHU^fl, C^^o>nl, E 
5l5H^o>oi, 0 _s.s o -|c 1( m-^olcl, o-^^l^l, m-o>u|Al^, 

P-°W^1^, o-tlio}^?!, m-#S.^^>^^, p-tSSo^S, o-fiSfioNi m-J±5. 
S-O} 1 ^, p-BBS.*}^, 0 -MHS.o>^^, r qE^^| ) p-qH^^, 2,4-Se) 

^, p-oHt^£t>, Sfe #s]-^AV(sulfanilic acid 1- ^ ^cf. 

<54> a.^ ^ofl A>-g-^ ^ &i=. -§-«fl^ ^<*_°iiL^ Ti, Zr, Hf, Si, V, Cr, 

Mn, Fe, Co, Zn Pb ^saW^M*-, ^HB^r, v+o] e B fl-, oMNMB 
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1020030010415 #^ ^7> : 2003/4/28 

^^H-^fh ^# « ^ Sl^. o^H, R-g: 1 xfl*l 9^ 

° s v ^7l , 1 tfl^l 9^ ^n^y) , 1 93 ^S^sf ^7l, i tfl 

cf. #71 <£-f- -g-*j)^ o.^-^ -ft-J£^ Ti, Zr, Hf, Si, V, Cr, Mn, Fe, Co, Zn 

3. ^-71 -g-^ 0.1 vfl^l 1.5M, #7] -8-«fl^ ^r<£ 0.1 tfl*l 1.5M, ^-71 o}^ sj.^- 

# 0.2 i4)*l 3.0M, # 0.05M 0.3BM £tN3°l *}-8-3fe w>^*>cf. 

<56> ^.g.^ Qsgo} 0.1M ^l^l^ iS^S ^^l^o] oi ji ; l.5M# i£ 

^7>> -g-^o} ^j^o] ^cf. 

<57> <£-S. _g_^ -g-^<* o] 0.1M *ln>ol*S ^12: 3iS °1 91^-, 

1.5m ^4*>^ SJ^B-^ £-^o] oinf. 

<58> O>ol 2j-^J-#S] fl-^o] 0.2M uj-c] ^ ^71^1 °i3i^- ol 

Jl, 3.0M# ^*>£ o}^ €-*f|3M 9X^. 

<59> #^ #ig=o] 0.05M *1 nVcl ^2|-i-o} ^4^7}- ^o. a] ;7>oj rtro) 

S)7lM- ^« 0H-7l^ £-*ll3H SiJl, 0.3M* a^*}^ 

<60> #71 zj- ^«.s. 0 ] jE^Uhfr 2f 12 ifl^l 72 Al^V -£.o> 
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1020030010415 #^ ^7}: 2003/4/28 

Dro] oh 12 v]*lo}r£ r£°-o] ^g.*) ^o]^! 8>^ S-*H3°1 £U, ^ 72 

^4*>^ ^ 3^71- #7>S>fe ^-^l^ol oiq-. 
<6i> (3) <£ # ^ ^^( 5 ) 

<62> o]o^ ; =-4? ^^S. ^71 <£#5L A^^H 1-^1"* ^TH^I-jl 

<63> (4) TdS ^(7) 

<64> <>1<H*1, A o V 7 ] ^ -?-7l 80 ~ ^ 150 M .S^H ot ! 

~ ^ 5 AlTl 7i^€^-. 2:^517}- 80 r HnVolTg al-g-oj] -g-ufl 7 > S.^- 

^3*1 S^CT ±SL ^7}Z\^ &^°} Oljl, ot 150 ° C # 

Ir^A^Tfl ^ui^7V tf«lsqif ^l^o] 33 7 > sat}-. 

<65> (5) cg^^ ^(9) 

<66> £ S7 > ^71 ^ ^S^-i-S 3.^^. ^-7} 

S^l^M ot 300 _ 500°C£1 ^rS^H, H>H^^5>7fl^ 300 ~ 450 °C$] ^ri^H, 

H>^-*l*Mlfe- ^ 300 - 400t^H, ^i~^4 <&x\z\&t%. I^e] 

^ ^71 Tfl ££7> ^^Cf. ^^E] £-JZ7> ^ 300 °C *1<L>°1^ ^ 3^ 

^^5)-7> ^^14^1 MLCC ^2: ^^H*! ^£-o} iJ-^l-Tm- 
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1020030010415 #^ Q*}- 2003/4/28 

<67> O^h ^-71*1 °^ Efl^ofl rrfE^- 

<68> ^ Mj-tgo} c£ Eflojo]) 4= o. 7 l -g-^, 

<69> =4? ^>S)-# SL^Q ^-7] &*t3.*\ , 

<70> ^"71 ^71 *Rl**lE| -g-^Sl^l ^ ^-EflS. €^fl^, 

<5]-Jl ( #7] ^-71 Afol^ #e ^E^S]<H 9X*\ ^* ^H3-°S. 

<71> ^ ^ofl olo^, Aj- 7 j o. 7] «^ *>^5]xl ^4- ^ 

^ ^>Sf# ^ 91k)-. ^7} ^4=- &^sL*)^ ^3*1 ^TL>, ^*fl3«?l 

ofli^^ Ni, Cu, Pd, JE^r Ag # ^ ^-71 ^ Mt^l^r 1^*1 

^3*1 Ti0 2) -Zr0 2 , TiZr0 4 , A1 2 0 3 , Si0 2 , Y 2 0 3 , MgO, Mn 3 0 4 , Mn0 2 , NiO, ZnO 

^ -Srfe Aj^^ ^ AV^-g- ^n s v- # s- ^ 014 

€ &<H*1, ^71 #^ Aj-5|. # JLi^ &Xln>, ^fl^O] oflj^ 

tt Ti, Zr, Hf , Si, V, Cr, Mn, Fe, Co, Zn Pb ^^o]^, ^oIb^-, 

<72> igj-tgofl olo^Ai, ^7l f^S] ^-71 £-^2] 3g^og^^ jl^) ^E)^ 

^ lOnm ~ 100^°! ti>#3i^>rf. Jf7l ^-^S] ^o^ol of i 0n m ^l^l^ j=l 

7l^-^o] J^^l -g-^>a} ^-7) ^ Zj-Z^ ^tt|ol ^*>7fl ^-^)^ol 
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<g^7|- ^l^o] olcf. #71 i^S] ^151 

t^£)*l ^^ D Jr, ^ 0.1 - 500nm<?l ?A°) ^-^7> *J= 

0.1 nm v)vYo]i£ 3.^%-S>\ ^7fl7> &^%o) oiJl, #7l 

^ 500nm» 3l4*}-£^- ^71^4 ^-^^-#4 £ 

€ 3-4* ^ €-*H3°l 9X^. 

*}°] ^A)oj] ^ tiling .£¥ Ni ^ X^l Ti0 2 * iS^Rr ^ojcf. 

<74> ^A]6j| 1 

<75> T i^ -§-<?« -g- ^1S*>71 ^§H, 5.41M TiCl 4 ^-§-^1- ^<g*H 

0.1M TiCl 4 -8-^ 108ml* ^S^>^cf. H^^L A|--g-£)^ o>u] -g-ofl^. ^ 

2:e>7l 3l*H, tHjigo}.^*- ^-Bj-^ofl 0.2M clll^j -g-oB 57 6 .2ml 

<76> #71 0.2M i^HH^l- 1 ?] -^^-ir -g-^l ^-g-^ 350 nm^ Ni ^ 6.857g* ^^^f 

JL Ni -g^* ^-^m 3s cfAl #71 0.1M TiCl 4 -¥-^ -§-°-3* ^^^^cf. 

Jf<3 HV-§-ol ^1^51^ ^o> ol 24Al^> ^o> jntij-o. Tjl^^cf. 

<77> =7^ aV-g-ol * , Ni -g-lM- <^m*# °l-g-*H ^l^^Jl, ot 60 - c ^oflA-l 

^ 24A] S-0> ^21 Ni 3^ #Efl ^ -g-^3#Efl# ^ 

is}7} SEM *3*>5$i4. n 14, Ni -g-^ ^RJr^l -g-^&ol zf «- 
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Ji Ni °ls-H &*mz. 31*} 3# ^ 

<78> £ 5^r *Ja1<*W>M afl^ Ni f^,g- 7}&S>.3. 19^%=%S] E)Ef^- ^ 

^#(titanium hydroxide)^. Ni SEM A>^o]cf. £ 5* % V S§>^, 

€ Ni ^-^-ir-gr ^l-^H] ^5. -g-^Sl^l ^ns. s.^^ ^*fl*Ka, #7] 

i2^£r ^-71 Ni S^^m ^-^tb n^l^l 3^ <L3.X] & 

^•7) Ni 4°H] #3^1*8 (clustering)^ 5U*1 ^ ^ ^ZL fli}. 

<79> #7] Ni -g^^r ^jf^H ^ 300°C«fl^ <1^5l^H, Ni -g-^ 3.^ 

^e}-^- ^^Vsfl-( titanium hydroxide)^: Ti0 2 5. ^^1^4. 

<80> £ 6 o. ^V 7 1 qt 19 ^^ % ^ B}--q- ^S^S. ^ N i g-^-g: qt 

300°C<HH <l*i^iL5-*l Ti0 2 S Ni SEM ^^cf. £ 6^- 

Ni 7>>AH;^5] ^3. -g-^Sl^j ^"BflS. ^-^ilsL ^fl^ZL, 

JEtb ^-71 Ti0 2 ^-71 Ni £-^2] a^6fln> xjL^joj ^ 7fl ig. ^. 

^■71 Ni A>o]oH ^ B] ^^s\o] ft*] ^ ^ Olx^ 

<81> ^Aj^l 2 

<82> 0.2M c]oH^o>inl^ Jfe^ -g-ofl 576.2ml<Hl ^^Tj 350 nm^ Ni ^-^ 6.857g^- ^ 

M^*}^ Ni -g-lM- ^Al^l * , cfA] c^7lofl o.lM TiCl 4 -?-^:-ir -g-^ 108m 1^- 
-f-^rS^. °1 ^, ^>7l^ 3°fl ^ cH^o}^ ti]-§-*H ^71* 

71 # 1.4g* C-l 7V*>^t^. 
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<83> [ti>-§-Xt 3] 

(C 2 H 5 )2NH + H 2 0 *♦ (C 2 H 5 ) 2 NH 2 + + 0H- 

<84> ^x\6\) 1^ ^ o.sq. ^-<g^cf. SEM ^ 3.^ € Ni -g- 

^ ^*R>^ -§-^£0] 7\ Ni -g-lH ^-Efls SE*h ^ 300°C 

l^^o]] ^<3€ Ti0 2 -Sr Ni g_^o\]uy Ni 

<85> 3 

<86> tq^]^o>nl^ -g-ojjo^ 0 .4MJ15., TiCl 4 -^-8- -g-<*}^ 0.2M°- 

5. £3*1?! ^ ^l^l^ji^, ^ahi uq. -g-o^ T io 2 S Ni ^ 

<87> SEM a>^1 ^ ^3j. f Ni <a^>^ -g-^&oj zj- Ni Aj- 

Efls. ^*H*Kn. 5d&4. 5£^, ^ g*]eW £333 Ti0 2 ^ 

<88> ^UHl 4 

<89> ^ofl^ofn]^ JfeM; -g-oB^ TiCl 4 -f-^r* ^-£1- 0.4MS. 

£3*1*1 ^ *\)2\-s}JL±r ^AHl uzf « o v^ o. ^cn| Ti0 2 S irng^ Ni ^-^-a- 
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Ni X^]^ ^7fl*>JL, Ni «r*t o) <q oil ^ ^-^^ ^^sj-ji ^^--gr 

<91> ^Ajofl 5 

4 ^^ft w o v ^^r -§-*H Ti0 2 S- 3.^^. Ni ^]S^>^Cf. 

<93> SEM a>3 ^ ^ij-, Ni S-lhg- «a^sl -§-^&<>l Ni £-i£M ^€ # 

EflS. ^^Jl SX9X^. 3L?V, 9= 300TC<*1M3 1*1 eH <^H Ti0 2 ^ 

Ni S^^l 1 ?]: ^flo+Jl, Ni ^ °l*Hfe ^-^m<LsL ^^}J1 5U*1 

<94> ^A]ofl 6 

<95> ^^S^ C^I^O}^ cflA] ^|o}d|| A>^-tb 53* afl^^fe -*J*H 1^ ^ 

Ht!" ^-8: Ti0 2 5L Ni £-lM- afl2:*|-£tf. 

<96> SEM A>^1 ^4, ^ ^ Ni g-^g. oj^o) -§-;*] &o] zj- Ni -grlH ^-^^ # 

EflS €^fl*}jl SU&tf. SE^:, 300TC<HH3 l^eH <£)*>o} ^^s] Ti0 2 ^ 

<97> -^A|afl 7 

& ^-8- -f-*H Ti0 2 S 3^ Ni -gr^* *HSo->^4. 
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<99> SEM ^4, Ni <Qx\l}2\ -§-^&°l 4 Ni &^o) # 

Efls ^*fl*Kii 9X9X^\-. 5£th ej= 300°C^1^^ 1*1 eH Ti0 2 ^ 

<ioo> ^a]<^1 8 

<ioi> cflA] ss^M 3 -8: ^l*}JL^r *JaH 14 ^ 
-§: -S-^ Ti0 2 S 3^ Ni ^^^cf t 

<102> SEM a>^1 ^ ^4, Ni <a^>^ -§-^&°l z| Ni # 

EflS. ^flwVJI 1*1 bW Ti0 2 ^ 

Ni grlkS] K^}^} ^^fl^Jl, Ni ^ °1 $H1 €r*fl*>31 

<103> -^^H] 9 

<104> -g-nfl^Ai ^-E^g- cflA} oflEj-^ A}-g-^- ^ ^<q*>Jl^ ^X\<% 14- -g^tb iJ-^-i- 

Ti0 2 S 3^ Ni ^llS^cf. 
<ios> SEM AV^l ^ ^4, ia^sl Ni <a^>^ -§-^^ol z]- Ni ^r^o] # 

SiSitf. SE^r, 300r°lH3 l^eM Ti0 2 ^ 
Ni ^ofl^ ^ti^Ji, Ni ^ 3.^ o] <q oj] ^ =.^3 o.s ^^*>ZL 

<106> io 
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<107> -g-nflj^i cflA] ufl^^. A}-g-*V 3# *H3*Mlfe 14 §.<^ y j-^.g_ 

■§-*H Ti0 2 S JS^£ Ni £iMr 

<ios> SEM £-a} Ni <a^sl -g-^$M zj- Ni ^r^l ^ v 

ns. €^>al 9X9X^. ^tb, 9= 300TC«1MS1 <I^sH o}*>a} Ti0 2 ^ 
Ni S^«H1^> ^flwl-jl, Ni K^. ^ o)l ^ ^3°-^ $^*>Jl 54 *1 

<i09> alm^l l 

<no> TiSl *H^-7l fl*H, 5.41M TiCl 4 0.1M TiCl 4 ^-§- 

^ 108m l-§r ^lSsV^cf. ^^)S. 29 «^£M 0 > ^-g-^l" §«l^>^cf. 

<m> 576.2ml"=fl ^ ^ 350 nm^l Ni ^ 6.857g-§r ^f-^^ZL m^sH Ni 

* ^, S^M: 4f^# d l-g-*H 0.1M TiCl 4 ^-g-°-» 108ml «• 

tf: 0.1M TiCl 4 °fi, P H« n 10.2.3. -fr*H7l7l 29 ^% #2. 

<112> J=oj 0 ] ±X]7 y l ^o> JUti}^- Til^^H Ni Sr^S] e]b}-^ ^a]. 

^ 9^ 24*1 # £2^}$! 4. 

<H3> ^ Ni -g-^ ^VEfl * -o^^-Efl^. ^^}y] o^H SEM S^-fr 

<8*l-S!tK zz. Ni «^o. oj^ 7V ^ ^-Efls €^ti*M #ai -g-^ 
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<ii4> #7] Ni ot 3oo°C^)Ai ^^^s><^, Ni ^-^ ^ 

si 0 ! e^h|-h- T^5f-#(titanium hydroxide)* Ti0 2 S. ^SW^. S. 3£ 

(titanium hydroxide)^. Ni ^-^^ SEM ^r^l^. £ 3* ^S^, 3.*$$. Ni 

-a-^-fe *Rll:^ -§-^S]^H S^U, -^71 E]EHf ^Vs|-§- # 

3 (clustering)^ ^ ^ ^rf. 

<115> ^7)^. ^-o], ^6fl ^-71 §^ ^^ofl o^>cr| ^ AV 

$ ^ ^71 >^ A>olofl #e^E^( c lustering)£l^ =L&\ZL3,, £ 

^3 2f^lHi ^}<^ ^ ^>5j-# 3^ ^-7) o)-g-*H mlcc^ ^ 
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13 ^ 1] 

(b) ^71 ^-g-, #, #7l -§-«fl^ #3^3 ° & V # -g-^ g #7l ^# 

^ -§-°-^ £^-*Kn. ii^is.*] , #7l -g-Sfl^ ^ 

[^T 1 * 2] 

^11%H1 &<H*1, #71 (b) #31^, #71 -^-71 #5^ «^ 7l ^ 

°1H ^ 300 ^ ^ 500 'C^l -&5Lofl^ l^ej^H #71 ^ ^Vsf-i- =4* # 

3j-# ia^ilisL ^^1-71^ ^^11- cl Sfs^ ^HJilS i2*g 

3] 

^12* 0 H1 5&°H, #71 (b) #7ll^<3l #2: ^71121- #7l <Mel ^741^1 Al-olofl # 7 l 
^ ^#2}-#S ^-71 -g- 1 ^ H]-^ 1 ifl*l 4 Si 7.1 h o V^ <£-f-5. 

^l* Cl g_^S}±± *}*r iHL 

4] 

^1^1 SU 0 !*!, #71 7l^o.S -^71 £^ 0.1 ^) 1.5M, #71 <£# -g-sfl 

^ ^"^^ 0.1 vflT.1 1.5M, #7l o>^l 0.2 i^^l 3.0M, # 0.05M i-fl*l o.3M^ ^£ 

3. ^ 12 ifl*l ^ 72 Al7_V ^o> ^ ^lo S ^ ^ 
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5] 

91^^, #7] ^-7) #Ej| ^71 ^-71 * 

^ ^CLS ^^l^ ^-1: Sj-fe 3^ . 

[^T 1 * 6] 

*)U*<H1 ^"71 ^<HH <*\^<£ 17} xfl^l 57>S] 2i^r 

ZL -fK5=*fl<?l ^ IRJiLJl 3^ « 0 >^. 

7] 

*ll6^°fl &<H>*1, #7l ci vflX| C7^ S-^-a- s^-l-, C6 tfi*l C9£] 

H oH^ S.^* sJ-^#, C4 vfl*] C7£] S.±^r s\- ^-#(ali cyclic mono-ol 

compounds), C3 vfl*l C7^ -^-d^^ s^-g. SHHHheterocyclic mono-ol compounds), 
C2 vfl^l C7^ ^1« 0 V^ 5^1-, C2 i41*l C7£] W# < ?1 If- 

5}^ «o V ^. 

8] 

*flllHl ^-71 -g-^ Ni, Cu, Pd, ^ Ag fcte <>1-M*I 

^ ^ 3* *Hf 3^ 
9] 

*fll*<H 9X°)*\, A oM ^-71 S-^vfr Ti0 2 , Zr0 2 , TiZr0 4 , A1 2 0 3 , Si0 2 , Y 2 0 3 , MgO, 

Mn 3 0 4 , Mn0 2 , NiO, ZnO ^ £ ^11-^ 4^1 ^l^^^l -id^ ^ <± 

a*-* ^-^ol « 0 ^. 



32-26 



1020030010415 #^ <^^>: 2003/4/28 

10] 

c]ofl^o]-nl ( HeH^r 1 ?!, n -5£|^ D J, iso-^S.^}^, n-^l^n^ sec-^!*} 
^, iso-^^, tert-^-^^, , HS^o} 1 ?!, a -JM°fl ( p-^l 

^ll^r^, ^Hl^f 1 ^, ^^l^ofn], B^^r 1 ?!, 0 -#^o|cl ) m-l-^ojci, 

o-^l-M^^l, m-o>u|Alia, p-^^Alcl, 0 -#S.S.o>^^, m-a^so]-^^ p -fS5. 

<>>^fl, 0-BBS.o}-^, r a££o}^, p-ti££o}^ ? l i o-MES^?!, m-^SS^ 
p-^BBo}-^, 2,4-Bs]MBS^^, 2,4,6-Be)qHSo>^^ > 

^^(sulfanilic acid)B °l-f-<H*I f^AS ^ . 

11] 

^inHl Si^H, a 0 v 7 ) <£ # ^«g^r Ti, Zr, Hf, Si, V, Cr, Mn, Fe, Co, 

= HL^ °lf2l ^#<=0 3* *^ y o V ^. 

12] 

^12*^1 &<>H, #71 ^>5|-1-^ Ti, Zr, Hf, Si, V, Cr, Mn, Fe, Co, Zn SE 
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13] 

^lll*o v *Hl2$- ^ 3<HS. %H1 7} A € iJ-'gN 

14] 

#71 ^ #Sj-# #71 ^7} g_^o\)u}- ^.o^ ^fl 

^ ^ #71 -^71 A>oHl #e^E-|^ (cluster ing)£H 5U*1 %-§r 

*}tt ^-7) -g-^. 
15] 

^114%H1 $X°]*\, #71 ^71 Ni, Cu, Pd, ^ Ag ol^^l ^ 

16] 

*fll4%Ml #7l ^-7) Ti0 2 , Zr0 2 , TiZr0 4 , A1 2 0 3 , Si0 2 , Y 2 0 3) MgO, 

Mn 3 0 4 , Mn0 2 , NiO, ZnO M ^ °|s.o} ^-^1 °l-f-<H*l ^eH^ ^ a> 

£-^<y t^jo S ^ if 7l 

[^^J- 17] 

^14%H1 #71 ^ #^-# S*f)£- Ti0 2 , MgO, Si0 2 , BaTi0 3 , 2^ 5l£f|- 

aV^. #s _ ol-ol^ 30. ^30.3. JjL 7 | 
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[3^*8- 18] 

^114* 0 H1 #7l ^-71 sg^-cy^ o. ot 10 ^ _ lOO^molZL, #7] #4? 

^s|-§- ^ 0.1 - 500 nm^l 3* ^^-S, *Rr *f-7] £lh 
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